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Program  Rationale  and  Philosophy 

Mission:  "To  ensure  that  all  Alberta  students  have  the  opportunity  to  acquire  the  knowledge,  skills  and 
attitudes  needed  to  be  self-reliant,  responsible,  caring  and  contributing  members  of  society." 

The  Government  of  Alberta 's  3  Year  Plan  for  Education  1999/2000  to  2001/2002 

Science  programs  provide  opportunities  for  students  to  develop  knowledge,  skills  and  attitudes  they  need 
for  citizenship,  and  at  the  same  time  explore  interests  and  prepare  for  further  education  and  careers. 
Students  graduating  from  Alberta  schools  require  the  scientific  and  related  technological  knowledge  and 
skills  that  will  enable  them  to  understand  and  interpret  their  world  and  become  productive  members  of 
society.  They  also  need  to  develop  attitudes  that  will  motivate  them  to  use  their  knowledge  and  skills  in 
a  responsible  manner. 

To  become  scientifically  literate,  students  must  develop  a  thorough  knowledge  of  science  and  its 
relationship  to  technologies  and  society.  They  must  also  develop  the  broad-based  skills  needed  to 
identify  and  analyze  problems,  to  explore  and  test  solutions,  and  to  seek,  interpret  and  evaluate 
information.  To  ensure  that  programs  are  relevant  to  students  as  well  as  societal  needs,  a  science 
program  must  present  science  in  meaningful  context— providing  opportunities  for  students  to  explore  the 
process  of  science,  its  applications  and  implications,  and  examine  related  technological  problems  and 
issues.  By  doing  so,  students  become  aware  of  the  role  of  science  in  responding  to  social  and  cultural 
change  and  in  meeting  needs  for  a  sustainable  environment,  economy  and  society. 

Program  Vision 

The  secondary  science  program  is  guided  by  the  vision  that  all  students,  regardless  of  gender  or  cultural 
background,  should  have  the  opportunity  to  develop  scientific  literacy.  The  goal  of  scientific  literacy  is 
to  develop  the  science-related  knowledge,  skills  and  attitudes  that  students  need  to  solve  problems  and 
make  decisions,  and  at  the  same  time  help  them  become  lifelong  learners — maintaining  their  sense  of 
wonder  about  the  world  around  them. 

Diverse  learning  experiences  within  the  science  program  provide  students  with  opportunities  to  explore, 
analyse  and  appreciate  the  interrelationships  among  science,  technology,  society  and  the  environment  and 
develop  understandings  that  will  affect  their  personal  lives,  their  careers  and  their  fiitures. 

Goals 

The  following  goals  for  Canadian  science  education  are  addressed  through  the  Alberta  science  program. 
Science  education  will: 

•  encourage  students  at  all  grade  levels  to  develop  a  critical  sense  of  wonder  and  curiosity  about 
scientific  and  technological  endeavours 

•  enable  students  to  use  science  and  technology  to  acquire  new  knowledge  and  solve  problems,  so  that 
they  may  improve  the  quality  of  their  own  lives  and  the  lives  of  others 

•  prepare  students  to  critically  address  science-related  societal,  economic,  ethical  and  environmental 
issues 

•  provide  students  with  a  foundation  in  science  that  creates  opportunities  for  them  to  pursue 
progressively  higher  levels  of  study,  prepares  them  for  science-related  occupations,  and  engages 
them  in  science-related  hobbies  appropriate  to  their  interests  and  abilities 

•  develop  in  students,  of  varying  aptitudes  and  interests,  a  knowledge  of  the  wide  spectrum  of  careers 
related  to  science,  technology  and  the  environment. 
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Program  Foundations 

To  support  the  development  of  science  literacy,  school  programs  must  provide  a  foundation  of  learning 
experiences  that  address  critical  aspects  of  science  and  its  application.  These  critical  areas — the 
foundations  of  the  program — provide  general  direction  for  the  program  and  identify  major  components  of 
its  structure. 


Program  Rationale  and  Philosophy 

J. 

Foundation  1 

Foundation  2 

yr 

Foundation  3 

Foundation  4 

SCIENCE, 
TECHNOLOGY 

KNOWLEDGE 

SKILLS 

ATTITUDES 

AND  SOCIETY 

Nature  of  Science 

Life  Science 

Initiating  and 
Planning 

Appreciation  of 
Science 

Science  And 

Technology 
Social  and 

f^ 

Physical 
Science 

H'- 

Performing  And 
Recording 

H> 

Interest  In  Science 
Scientific  Inquiry 

Environmental 
Contexts  of 
Science  and 
Technology 

Earth  and  Space 
Science 

Analyzing  and 
Interpreting 

Communicating 
and  Teamwork 

Collaboration 

Stewardship 

Safety 

Foundation  i        '"' " '" 

Science,  technology  and  society  (STS) — Students  will  develop  an  understanding  of  the  nature  of 
science  and  technology,  of  the  relationships  between  science  and  technology  and  of  the  social  and 
environmental  contexts  of  science  and  technology. 

Foundation  2 

Knowledge — Students  will  construct  knowledge  and  understandings  of  concepts  in  life  science, 
physical  science  and  Earth  and  space  science,  and  apply  these  understandings  to  interpret,  integrate 
and  extend  their  knowledge. 

Foundation  3 

Skills — Students  will  develop  the  skills  required  for  scientific  and  technological  inquiry,  for  solving 
problems,  for  communicating  scientific  ideas  and  results,  for  working  collaboratively  and  for  making 
informed  decisions. 

Foundation  4 

Attitudes — Students  will  he  encouraged  to  develop  attitudes  that  support  the  responsible  acquisition 
and  application  of  scientific  and  technological  knowledge  to  the  mutual  benefit  of  self,  society  and 
the  enviroiunent. 
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I     Foundation  1:  Science,  technology  and  society  (STS) 


Foundation  1  is  concerned  with  understanding  the  scope  and  character  of  science,  its  connections  to 
technology,  and  the  social  context  in  which  it  is  developed.  Following  is  a  brief  introduction  to  the  major 
ideas  that  underlie  this  component  of  the  program. 

Nature  of  Science 

Science  provides  an  ordered  way  of  learning  about  the  nature  of  things,  based  on  observation  and 
evidence.  Through  science,  we  explore  our  environment,  gather  knowledge  and  develop  ideas  that  help 
us  interpret  and  explain  what  we  see.  Scientific  activity  provides  a  conceptual  and  theoretical  base  that  is 
used  in  predicting,  interpreting  and  explaining  natural  and  technological  phenomena.  Science  is  driven 
by  a  combination  of  specific  knowledge,  theory  and  experimentation.  Science-based  ideas  are 
continually  being  tested,  modified  and  improved  as  new  knowledge  and  explanations  supersede  existing 
ones. 

Science  and  Technology 

Technology  is  concerned  with  solving  practical  problems  that  arise  fi"om  human  needs.  Historically,  the 
development  of  technology  has  been  strongly  linked  to  the  development  of  science,  with  each  making 
contributions  to  the  other.  While  there  are  important  relationships  and  interdependencies,  there  are  also 
important  differences.  Where  the  focus  of  science  is  on  development  and  verification  of  knowledge,  in 
technology  the  focus  is  on  the  development  of  solutions,  involving  devices  and  systems  that  meet  a  given 
need  within  the  constraints  of  the  problem.  The  test  of  science  knowledge  is  that  it  helps  us  explain, 
interpret  and  predict;  the  test  of  technology  is  that  it  works — it  enables  us  to  achieve  a  given  purpose. 

Social  and  Environmental  Contexts 

The  history  of  science  shows  that  scientific  development  takes  place  within  a  social  context.  Many 
examples  can  be  used  to  show  that  cultural  and  intellectual  traditions  have  influenced  the  focus  and 
methodologies  of  science,  and  that  science  in  turn  has  influenced  the  wider  world  of  ideas. 

Today,  research  is  often  driven  by  societal  and  environmental  needs  and  issues.  As  technological 
solutions  have  emerged  from  previous  research,  many  of  the  new  technologies  have  given  rise  to 
complex  social  and  environmental  issues.  Increasingly,  these  issues  are  becoming  part  of  the  political 
agenda.  The  potential  of  science  to  inform  and  empower  decision  making  by  individuals,  communities 
and  society  is  a  central  role  of  scientific  literacy  in  a  democratic  society. 


Foundation  2  focuses  on  the  subject  matter  of  science,  including  the  theories,  models,  concepts  and 
principles  that  are  essential  to  an  understanding  of  each  science  area.  For  organizational  purposes  this 
foundation  is  framed  using  widely  accepted  science  disciplines. 
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Life  Science 


Life  science  deals  with  the  growth  and  interactions  of  life  forms 
within  their  environments  in  ways  that  reflect  their  uniqueness, 
diversity,  genetic  continuity  and  changing  nature.  Life  science 
includes  such  fields  of  study  as  ecosystems,  biological  diversity, 
the  study  of  organisms,  the  study  of  the  cell,  biochemistry, 
genetic  engineering  and  biotechnology. 


Physical  Science 


Physical  science,  which  encompasses  chemistry  and  physics, 
deals  with  matter,  energy  and  forces.  Matter  has  structure,  and 
there  are  interactions  among  its  components.  Energy  links 
matter  to  gravitational,  electromagnetic  and  nuclear  forces  in  the 
universe.  The  conservation  laws  of  mass  and  energy,  momentum 
and  charge,  are  addressed  in  physical  science. 


Earth  and  Space  Science 


Earth  and  space  science  brings  global  and  universal  perspectives 
to  student  knowledge.  Earth,  our  home  planet,  exhibits  form, 
structure  and  patterns  of  change,  as  does  our  surrounding  solar 
system  and  the  physical  universe  beyond  it.  Earth  and  space 
science  includes  such  fields  of  study  as  geology,  meteorology 
and  astronomy. 


Foundation  3;  SkilJs 


Foundation  3  is  concerned  with  the  skills  that  students  develop  in  answering  questions,  solving  problems 
and  making  decisions.  While  these  skills  are  not  unique  to  science,  they  play  an  important  role  in  the 
development  of  scientific  understandings  and  in  the  application  of  science  and  technology  to  new 
situations.  Four  broad  skill  areas  are  outlined  in  the  secondary  science  programs  of  study.  Each  skill 
area  is  developed  at  each  grade  level  with  increasing  scope  and  complexity  of  application. 


Initiating  and  Planning 


These  are  the  skills  of  questioning,  identifying  problems  and 
developing  preliminary  ideas  and  plans. 


Performing  and  Recording 


These  are  the  skills  of  carrying  out  a  plan  of  action  that  involves 
gathering  evidence  by  observation  and,  in  most  cases, 
manipulating  materials  and  equipment. 


Analyzing  and  Interpreting 


These  are  the  skills  of  examining  information  and  evidence,  of 
processing  and  presenting  data  so  that  it  can  be  interpreted,  and 
of  interpreting,  evaluating  and  applying  the  results. 


Communication  and 
Teamwork 


In  science,  as  in  other  areas,  communication  skills  are  essential 
at  every  stage  where  ideas  are  being  developed,  tested, 
interpreted,  debated  and  agreed  upon.  Teamwork  skills  also  are 
important,  as  the  development  and  application  of  science  ideas  is 
a  collaborative  process  both  in  society  and  in  the  classroom. 
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Foundation  4:  Attitudes 


Foundation  4  is  concerned  with  generalized  aspects  of  behaviour — commonly  referred  to  as 
attitudes.  Attitude  outcomes  are  of  a  different  form  than  outcomes  for  skills  and  knowledge: 
they  are  exhibited  in  a  different  way,  and  they  have  deeper  roots  in  the  experiences  that 
students  bring  to  school.  Attitude  development  is  a  lifelong  process  that  involves  the  home,  the 
school,  the  community  and  society  at  large.  Attitudes  are  best  shown  not  by  the  events  of  a 
particular  moment  but  by  the  pattern  of  behaviours  over  time.  Development  of  positive  attitudes 
plays  an  important  role  in  student  growth  by  interacting  with  their  intellectual  development  and 
by  creating  a  readiness  for  responsible  application  of  what  is  learned. 


Appreciation  of  Science 


Students  will  be  encouraged  to  appreciate  the  role  and 
contributions  of  science  in  their  lives,  and  to  be  aware  of  its 
limits  and  impacts. 


Interest  in  Science 


Students  will  be  encouraged  to  develop  enthusiasm  and 
continuing  interest  in  the  study  of  science. 


Scientific  Inquiry 


Collaboration 


Stewardship 


Students  will  be  encouraged  to  develop  attitudes  that  support 
active  inquiry,  problem  solving  and  decision  making. 

Students  will  be  encouraged  to  develop  attitudes  that  support 
collaborative  activity. 

Students  will  be  encouraged  to  develop  responsibility  in  the 
application  of  science  and  technology  in  relation  to  society  and 
the  natural  environment. 


Safety 


Students  will  be  encouraged  to  demonstrate  a  concern  for  safety 
in  science  and  technology  contexts. 
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Program  Organization  and  Format 

The  program  of  studies  for  each  grade  level  is  organized  into  units  as  outlined  below. 
Junior  High  School  Science  Program:  Units  of  Study 


Unit 

of 

Study 

*Grade  7 

*Grade  8 

^Grade  9 

A 

Interactions  and  Ecosystems 

Mix  and  Flow  of  Matter 

Biological  Diversity 

B 

Plants  for  Food  and  Fibre 

Cells  and  Systems 

Matter  and  Chemical  Change 

C 

Heat  and  Temperature 

Light  and  Optical  Systems 

Environmental  Chemistry 

D 

Structures  and  Forces 

Mechanical  Systems 

Electrical  Principles  and 
Technologies 

E 

Planet  Earth 

Fresh  and  Saltwater 
Systems 

Space  Exploration 

*  The  second  (validation)  draft  of  grade  7-8  courses  of  study  were  sent  to  schools  in  November  1998.  A 
refined  draft,  prepared  on  the  basis  of  input  received,  was  used  for  the  call  for  basic  resources. 

A  second  (validation)  draft  of  grade  9  course  of  study  was  distributed  to  schools  for  further  review  in  May 
1999.  A  refined  draft,  prepared  on  the  basis  of  input  received,  is  being  used  for  the  call  for  basic  resources  in 
November  1999. 

Senior  High  School  General  and  Integrated  Science  Program:  Units  of  Study 


Unit 

of 

Study 

*Science  14 

^Science  24 

*Science  10 

^Science  20 

^Science  30 

A 

Investigating 

Properties  of 

Matter 

Applications  of 

Matter  and 
Chemical  Change 

Energy  and 

Matter  in 

Chemical  Change 

The  Changing 
Earth 

Living  Systems 

Respond  to  their 

Environment 

B 

Understanding 

Energy  Transfer 

Technologies 

Understanding 

Common  Energy 

Conversion 

Systems 

Energy  Flow  in 

Technological 

Systems 

Changes  in 
Living  Systems 

Chemistry  and 
the  Environment 

C 

Investigating 

Matter  and 

Energy  in  Living 

Systems 

Disease  Defence 

and  Human 

Health 

Flow  of  Matter  in 
Living  Systems 

Chemical 
Changes 

Electromagnetic 
Energy 

D 

Investigating 

Matter  and 

Energy  in  the 

Environment 

Motion,  Change 

and 

Transportation 

Safety 

Energy  Flow  in 
Global  Systems 

Changes  in 
Motion 

Energy  and  the 
Environment 

*  A  second  (validation)  draft  of  Science  10-14  courses  of  study,  prepared  on  the  basis  of  input  received  was 
distributed  to  schools  for  review  in  May  1999.  A  refined  draft,  prepared  on  the  basis  of  input  received,  is 
being  used  for  the  call  for  basic  resources  in  November  1999. 

^  Science  24,  and  Science  20-30  are  in  the  second  (validation)  draft  form.  A  first  draft  was  sent  to  schools  in 
May  1999  and  the  (second)  validation  draft,  prepared  on  the  basis  of  input  received,  is  being  distributed  in 
November  1999  to  schools  for  further  review. 
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Unit  Organization 

In  Grades  7-9,  five  units  of  study  are  outlined  at  each  grade  level.  At  grades  10-12,  four  units  of  study 
are  outlined  for  each  grade  level.  Each  unit  includes  the  following  components. 

Unit  Overview 

Each  unit  of  study  begins  v^ith  an  overview  that  introduces  the  contents  of  the  unit  and  suggests  an 
approach  to  its  development. 

Focussing  Questions 

These  questions  frame  a  context  for  introducing  the  unit  and  suggest  a  focus  for  investigative  activities 
and  application  of  ideas  by  students. 

Key  Concepts 

Key  concepts  identify  major  ideas  to  be  developed  in  each  unit.  Some  of  the  key  concepts  may  be 
addressed  in  additional  units  at  the  same  grade/course  level,  as  well  as  at  other  grade/course  levels.  The 
intended  scope  of  treatment  of  these  concepts  is  indicated  by  the  learner  outcomes. 

Outcomes 

Two  levels  of  outcomes  are  provided  in  the  draft  program  and  courses  of  study: 

•  General  Outcomes:  These  are  the  major  outcomes  for  each  unit.  For  STS  and  knowledge,  the 
outcomes  are  combined  and  unique  to  each  unit.  For  skills  and  attitudes,  the  outcomes  are  common 
to  all  units. 

•  Specific  Outcomes:  These  are  detailed  outcomes  that  flesh  out  the  scope  of  each  unit.  They  are 
shown  in  bulleted  form. 

Examples 

Many  of  the  outcomes  are  supported  by  examples.  The  examples  do  not  form  part  of  the  required 

program  but  are  provided  as  an  illustration  of  how  the  outcomes  might  be  developed.  Illustrative 
examples  are  written  in  italics  and  separated  from  the  outcomes  by  being  placed  in  parentheses. 

Unit  Emphases 

Each  unit  of  study  in  secondary  science  begins  with  an  overview  and  a  set  of  focussing  questions  that 
identify  a  context  for  study.  In  defining  the  context,  one  of  the  following  areas  of  emphasis  is  identified 
for  each  unit. 

•  Nature  of  Science  emphasis:  In  these  units  student  attention  is  focused  on  the  processes  by  which 
scientific  knowledge  is  developed  and  tested,  and  on  the  nature  of  the  scientific  knowledge  itself 
Skills  emphasized  in  these  units  are  the  skills  of  scientific  inquiry. 

•  Science  and  Technology  emphasis:  In  these  units  students  seek  solutions  to  practical  problems  by 
developing  and  testing  prototypes,  products  and  techniques  to  meet  a  given  need.  The  skills 
emphasized  are  those  of  problem  solving,  in  combination  with  the  skills  of  scientific  inquiry. 

•  Social  and  Environmental  Contexts  emphasis:  in  these  units  student  attention  is  focused  on  issues 
and  decisions  relating  to  how  science  and  technology  are  applied.  Skill  emphasis  is  on  the  use  of 
research  and  inquiry  skills  to  inform  decisions;  students  seek  and  analyze  information  and  consider  a 
variety  of  perspectives. 
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Developing  a  Nature  of  Science  Emphasis  (Grades  7-9) 

The  following  concepts  and  skills  are  developed  through  this  program  emphasis. 


Concepts 

•  The  goal  of  science  is  knowledge  about  the  natural 
world. 

•  Scientific  knowledge  develops  through 
observation,  experimentation,  the  discovery  of 
patterns  and  relationships  and  the  proposal  of 
explanations. 

•  Scientific  knowledge  results  from  the  shared  work 
of  many  people  over  time. 

•  Scientific  knowledge  is  subject  to  change  as  new 
evidence  is  gathered  and  new  interpretations  of 
data  are  made. 

•  The  process  of  scientific  investigation  includes: 

-  clearly  defining  research  questions  or  ideas 
to  be  tested 

-  developing  procedures  for  investigation 

-  preparing  accurate  records  of  observations 
and  measurements 

-  evaluating  ideas  through  critical  examination 
of  evidence. 

•  Scientific  ideas  are  conceptual  inventions  that 
help  organize,  interpret  and  explain  findings: 

-  models  and  theories  are  often  used  in 
interpreting  and  explaining  observations,  and 
in  predicting  future  observations 

-  conventions  of  nomenclature  and  notation 
provide  a  basis  for  organizing  and 
communicating  science  knowledge;  e.g. 
chemical  symbols 

-  scientific  language  is  precise,  and  specific 
terms  may  be  used  in  each  field  of  study. 

•  Science  carmot  provide  complete  answers  to  all 
questions. 


Skills  (focus  on  scientific  inquiry) 
Initiating  and  Planning;  e.g., 

•  identify  questions  to  investigate 

•  define  and  delimit  questions  to  facilitate 
investigation 

•  state  a  prediction  and  a  hypothesis  based  on 
background  information  or  on  an  observed  pattern 
of  events 

•  select  appropriate  methods  and  tools  for  collecting 
data  and  information. 

Performing  and  Recording;  e.g., 

•  carry  out  procedures  controlling  the  major  variables 

•  use  appropriate  instruments  effectively  and 
accurately  for  collecting  data 

•  organize  data,  using  a  format  that  is  appropriate  to 
the  task  or  experiment 

•  use  apparatus  safely. 

Analyzing  and  Interpreting;  e.g., 

•  interpret  patterns  and  trends  in  data,  and  infer  and 
explain  relationships  among  the  variables 

•  predict  the  value  of  a  variable  by  interpolating  or 
extrapolating  ft-om  graphical  data 

•  identify  and  suggest  explanations  for  discrepancies 
in  data 

•  state  a  conclusion,  based  on  experimental  data,  and 
explain  how  evidence  gathered  supports  or  refutes 
an  initial  idea. 

Communication  and  Teamwork;  e.g., 

•  work  cooperatively  with  team  members  to  develop 
and  carry  out  a  plan,  and  troubleshoot  problems  as 
they  arise 

•  recommend  an  appropriate  way  of  summarizing  and 
interpreting  findings 

•  evaluate  individual  and  group  processes  used  in 
plarming  and  carrying  out  investigative  tasks. 
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Developing  a  Science  and  Technology  Emphasis  (Grades  7-9) 

The  following  concepts  and  skills  are  developed  through  this  program  emphasis. 


Concepts 

•  The  goal  of  technology  is  to  provide  solutions  to 
practical  problems. 

•  Technological  development  may  involve  trial  and 
error,  as  well  as  application  of  knowledge  from 
related  scientific  fields. 

•  Technological  problems  often  lend  themselves  to 
multiple  solutions,  involving  different  designs, 
materials  and  processes. 

•  Scientific  knowledge  may  lead  to  the 
development  of  new  technologies,  and  new 
technologies  may  lead  to  scientific  discovery. 

•  The  process  for  technological  development 
includes: 

-  defining  clearly  problems  to  be  solved  and 
requirements  to  be  met 

-  developing  designs  and  prototypes 
testing  and  evaluating  designs  and 
prototypes. 

•  The  products  of  technology  are  devices,  systems 
and  processes  that  meet  given  needs. 

•  The  appropriateness  of  technologies  needs  to  be 
assessed  for  each  potential  application:  a  proposed 
technological  solution  may  not  be  appropriate  to 
the  context. 


Skills  (focus  on  problem  solving) 
Initiating  and  Planning;  e.g., 

•  define  practical  problems 

•  identify  questions  to  investigate  arising  fi-om 
practical  problems 

•  propose  alternative  solutions  to  a  given  practical 
problem,  select  one,  and  develop  a  plan 

•  select  appropriate  methods  and  tools  for  collecting 
data  and  information  and  for  solving  problems. 

Performing  and  Recording;  e.g., 

•  research  information  relevant  to  a  given  problem 

•  construct  and  test  prototype  designs 

•  use  tools  and  apparatus  safely. 

Analyzing  and  Interpreting;  e.g., 

•  identify  and  troubleshoot  problems,  and  refine  the 
operation  of  prototype  devices 

•  evaluate  designs  and  prototypes  in  terms  of 
function,  reliability,  safety,  efficiency  use  of 
materials,  and  impact  on  the  environment 

•  identify  and  evaluate  potential  applications  of 
findings 

•  identify  new  questions  and  problems  that  arise  fi"om 
what  was  learned. 


Communication  and  Teamwork;  e.g., 

•  work  cooperatively  with  team  members  to  develop 
and  carry  out  a  plan,  and  troubleshoot  problems  as 
they  arise 

•  recommend  an  approach  to  solving  a  given  problem, 
based  on  their  findings 

•  evaluate  individual  and  group  processes  used  in 
planning  and  carrying  out  problem-solving  tasks. 
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Developing  a  Social  and  Environmental  Contexts  Emphasis  (Grades  7-9) 
The  following  concepts  and  skills  are  developed  through  this  program  emphasis. 


Concepts 

•  Science  and  technology  are  developed  to  meet 
human  needs  and  expand  human  capability. 

•  Science  and  technology  have  contributed  to 
human  well-being  and  have  influenced,  and  been 
influenced  by,  historical  development. 

•  Science  and  technology  have  both  intended  and 
unintended  consequences  for  humans  and  the 
environment. 

•  Society  provides  direction  for  scientific  and 
technological  development. 

-  Canadian  society  supports  scientific 
research  and  technological  development  that 
helps  achieve  a  sustainable  society,  economy 
and  environment. 

-  Decisions  regarding  scientific  and 
technological  development  involve  a  variety 
of  considerations,  including  social, 
environmental,  ethical  and  economic 
considerations. 

-  Society  supports  scientific  and 
technological  development  by  recognizing 
accomplishments,  publishing  and 
disseminating  results,  and  providing 
fmancial  support. 

•  Scientific  and  technological  activity  may  arise 
firom,  and  give  rise  to,  such  personal  and  social 
values  as  accuracy,  honesty,  perseverance, 
tolerance,  open-mindedness,  critical-mindedness, 
creativity  and  curiosity. 

•  Science  and  technology  provide  opportunities  for 
a  diversity  of  careers,  for  the  pursuit  of  hobbies 
and  interests,  and  for  meeting  personal  needs. 


Skills  (focus  on  applying  science  to  inform 
decision-making  processes) 
Initiating  and  Planning;  e.g., 

•  identify  science-related  issues 

•  identify  questions  to  investigate  arising  from 
science-related  issues 

•  select  appropriate  methods  and  tools  for  collecting 
relevant  data  and  information. 

Performing  and  Recording;  e.g., 

•  research  information  relevant  to  a  given  question, 
problem  or  issue 

•  identify  information  and  data  that  are  relevant  to  the 
issue 

•  select  and  integrate  information  fi-om  various  print 
and  electronic  sources,  or  from  several  parts  of  the 
same  source. 

Analyzing  and  Interpreting;  e.g., 

•  apply  given  criteria  for  evaluating  evidence  and 
sources  of  information 

•  identify  new  questions  and  problems  that  arise  fi^om 
what  was  learned 

•  identify  and  evaluate  potential  applications  of 
findings. 

Communication  and  Teamwork;  e.g., 

•  work  cooperatively  with  team  members  to  develop 
and  carry  out  a  plan,  and  troubleshoot  problems  as 
they  arise 

•  defend  a  given  position  on  an  issue,  based  on 
findings 

•  evaluate  individual  and  group  processes  used  in 
investigating  an  issue,  and  in  evaluating  alternative 
decisions. 
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Developing  a  Nature  of  Science  Emphasis  (Grades  10-12) 

The  following  concepts  and  skills  are  developed  through  this  program  emphasis. 


Concepts 

•  The  goal  of  science  is  knowledge  about  the  natural 
world. 

•  Scientific  knowledge  and  theories  develop  through 
hypotheses,  collection  of  evidence  through 
experimentation  and  the  ability  to  provide 
explanations. 

•  Scientific  knowledge  results  from  peer  review  and 
replication  of  the  research  of  others. 

•  Scientific  knowledge  is  subject  to  change  as  new 
evidence  comes  to  light  and  as  laws  and  theories 
are  tested  and  subsequently  restricted,  revised  or 
reinforced. 

•  The  process  of  scientific  investigation  includes: 

-  identifying  the  theoretical  basis  of  the 
investigation 

-  clearly  defining  and  delimiting  research 
questions  or  ideas  to  be  tested 

-  designing  the  investigation 

-  evaluating  and  selecting  means  to 
collect  and  record  evidence 

-  analyzing  the  evidence,  and  providing 
explanations  based  upon  scientific  theories 
and  concepts. 

•  Scientific  paradigms  are  conceptual  inventions 
that  help  organize,  interpret  and  explain  findings: 

-  concepts,  models  and  theories  are  often 
used  in  interpreting  and  explaining 
observations,  and  in  predicting  fijture 
observations 

-  conventions  of  mathematics, 
nomenclature  and  notation  provide  a  basis 
for  organizing  and  communicating  scientific 
theory,  relationships  and  concepts;  e.g., 
chemical  symbols 

-  scientific  language  is  precise,  and 
specific  terms  may  be  used  in  each  field  of 
study. 

•  Scientific  inquiry  is  limited  to  certain  questions. 


Skills  (focus  on  scientific  inquiry) 
Initiating  and  Plarming;  e.g., 

•  identify  questions  to  investigate 

•  define  and  delimit  questions  to  facilitate 
investigation 

•  state  a  prediction  and  a  hypothesis  based  on 
available  evidence,  background  information  or 
theory 

•  evaluate  and  select  appropriate  procedures  and 
instruments  for  collecting  evidence  and  information 
and  appropriate  sampling  procedures. 

Performing  and  Recording;  e.g., 

•  carry  out  procedures  controlling  the  major  variables, 
adapt  or  extend  procedures,  if  needed 

•  use  appropriate  instruments  effectively  and 
accurately  for  collecting  data 

•  select  and  collect  information  from  various  print  and 
electronic  sources 

•  organize  and  integrate  data,  using  a  format  that  is 
appropriate  to  the  task  or  experiment 

•  select  and  use  apparatus  safely,  apply  WHMIS 
standards  to  handle  and  dispose  of  materials. 

Analyzing  and  Interpreting;  e.g., 

•  compile  and  display  findings  by  hand  or  computer, 
using  a  variety  of  formats 

•  interpret  patterns  and  trends  in  data,  and  infer  and 
calculate  linear  and  nonlinear  relationships  among 
the  variables 

•  predict  the  value  of  a  variable  by  interpolating  or 
extrapolating  from  graphical  data,  or  from  line  of 
best  fit 

•  identify  and  explain  sources  of  error,  and  evaluate 
the  relevance,  reliability  and  adequacy  of  data  and 
data  collection  methods 

•  state  a  conclusion,  based  on  experimental  data,  and 
explain  how  evidence  gathered  supports  or  refutes  a 
hypothesis,  prediction  or  theory. 

Communication  and  Teamwork;  e.g., 

•  work  cooperatively  with  team  members  to  develop 
and  carry  out  a  plan,  and  troubleshoot  problems  as 
they  arise 

•  select  and  use  appropriate  numeric,  symbolic, 
graphical  and  linguistic  modes  of  representation  to 
communicate  findings  and  conclusions 

•  evaluate  individual  and  group  processes  used  in 
planning  and  carrying  out  investigative  tasks. 
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Developing  a  Science  and  Technology  Emphasis  (Grades  10-12) 

The  following  concepts  and  skills  are  developed  through  this  program  emphasis. 


Concepts 

•  The  goal  of  technology  is  to  provide  solutions  to 
practical  problems. 

•  Technological  development  may  involve 
prototyping  and  testing,  as  well  as  application  of 
knowledge  from  related  scientific  and 
interdisciplinary  fields. 

•  Technological  problems  often  lend  themselves  to 
multiple  solutions,  involving  different  designs, 
materials  and  processes,  and  have  intended  and 
unintended  consequences. 

•  Scientific  knowledge  may  lead  to  the  development 
of  new  technologies,  and  new  technologies  may 
lead  to  scientific  discovery. 

•  The  process  for  technological  development 
includes: 

-  defining  and  delimiting  clearly  the 
problems  to  be  solved,  and  establishing 
criteria  to  assess  the  technological  solution 

—  identifying  the  constraints  and  tradeoffs 

—  developing  designs  and  prototypes 

-  testing  and  evaluating  designs  and 
prototypes  on  the  basis  of  established 
criteria. 

•  The  products  of  technology  are  devices,  systems 
and  processes  that  meet  given  needs;  however, 
these  products  cannot  solve  all  problems. 

•  The  appropriateness,  risks  and  benefits  of 
technologies  need  to  be  assessed  for  each 
potential  application  from  a  variety  of 
perspectives,  including  sustainability. 


Skills  (focus  on  problem  solving) 
Initiating  and  Planning;  e.g., 

•  defme  practical  problems 

•  identify  questions  to  investigate  arising  from 
practical  problems 

•  assess  and  propose  alternative  solutions  to  a  given 
practical  problem,  select  one,  and  develop  a  plan 

•  evaluate  and  select  appropriate  procedures  and 
instruments  for  collecting  data  and  information  and 
for  solving  problems. 

Performing  and  Recording;  e.g., 

•  research  and  synthesize  information  relevant  to  a 
given  problem,  using  various  print  and  electronic 
sources 

•  construct  and  test  a  prototype  device  or  system,  and 
troubleshoot  problems  as  they  arise 

•  select  and  use  tools  and  apparatus  safely. 

Analyzing  and  Interpreting;  e.g., 

•  identify  and  troubleshoot  problems,  and  refine  the 
operation  of  prototype  devices 

•  evaluate  designs  and  prototypes  on  the  basis  of  self- 
developed  criteria;  e.g.,  function,  reliability,  safety, 
efficient  use  of  materials,  impact  on  the 
environment 

•  identify  and  evaluate  potential  applications  of 
findings 

•  identify  new  questions  and  problems  that  arise  from 
what  was  learned. 

Communication  and  Teamwork;  e.g., 

•  work  cooperatively  with  team  members  to  develop 
and  carry  out  a  plan,  and  troubleshoot  problems  as 
they  arise 

•  assess  and  recommend  an  approach  to  solving  a 
given  problem,  based  on  findings  of  their 
investigations 

•  evaluate  individual  and  group  processes  used  in 
planning  and  carrying  out  problem-solving  tasks. 
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Developing  a  Social  and  Environmental  Contexts  Emphasis  (Grades  10-12) 

The  following  concepts  and  skills  are  developed  through  this  program  emphasis. 


Concepts 

•  Science  and  technology  are  developed  to  meet 
societal  needs  and  expand  human  capability. 

•  Science  and  technology  are  influenced  and 
supported  by  society  and  have  influenced,  and 
been  influenced  by,  historical  development  and 
societal  needs. 

•  Science  and  technology  have  both  intended  and 
unintended  consequences  for  humans  and  the 
environment. 

•  Society  provides  direction  for  scientific  and 
technological  development. 

Canadian  society  supports  scientific 
research  and  technological  development  that 
helps  achieve  a  sustainable  society,  economy 
and  environment. 

-  Decisions  regarding  the  application  of 
scientific  and  technological  development 
involve  a  variety  of  perspectives,  including 
social,  cultural,  environmental,  ethical  and 
economic  considerations. 

-  Society  supports  scientific  and 
technological  development  by  recognizing 
accomplishments,  pubhshing  and 
disseminating  results,  and  providing 
financial  support. 

•  Scientific  and  technological  activity  may  arise 
from,  and  give  rise  to,  such  personal  and  social 
values  as  accuracy,  honesty,  perseverance, 
tolerance,  open-mindedness,  critical-mindedness, 
creativity  and  curiosity. 

•  Science  and  technology  provide  opportunities  for 
a  diversity  of  careers  based  on  post-secondary 
studies,  for  the  pursuit  of  hobbies  and  interests, 
and  for  lifelong  learning. 


Skills  (focus  on  applying  science  to  inform 
decision-making  processes) 
Initiating  and  Planning;  e.g., 

•  identify  science-related  issues 

•  identify  questions  to  investigate  arising  from 
science-  and  technology-related  issues 

•  assess  and  develop  appropriate  procedures  and 
instruments  for  collecting  relevant  data  and 
information. 

Performing  and  Recording;  e.g., 

•  research  and  synthesize  information  relevant  to  a 
given  question,  problem  or  issue 

•  identify  data  and  information  that  are  relevant  to  the 
issue  from  various  print  and  electronic  sources 

•  select  and  integrate  information  from  various  print 
and  electronic  sources,  or  from  several  parts  of  the 
same  source 

Analyzing  and  Interpreting;  e.g., 

•  apply  given  criteria  for  evaluating  evidence  and 
sources  of  information 

•  apply  a  variety  of  perspectives  in  assessing  the  risks 
and  benefits  of  scientific  and  technological 
developments 

•  identify  new  questions  and  problems  that  arise  from 
what  was  learned 

•  identify  and  evaluate  potential  applications  of 
findings  from  a  variety  of  scientific,  technological 
and  environmental  perspectives. 

Communication  and  Teamwork;  e.g., 

•  work  cooperatively  with  team  members  to  develop 
and  carry  out  a  plan,  and  troubleshoot  problems  as 
they  arise 

•  assess  potential  decisions,  and  recommend  the  best 
decision,  based  on  fmdings 

•  make  clear  and  logical  arguments  to  defend  a  given 
decision  on  an  issue,  based  on  fmdings 

•  evaluate  individual  and  group  processes  used  in 
investigating  an  issue,  and  in  evaluating  alternative 
decisions. 
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